The valence-type force constants of PF3, PC15, SbF5, SbCl5, NbCls and TaCl5 are evaluated by means of WILSON'S F -G matrix method, using existing infrared and RAMAN data. Anharmonicity is not taken into account.
Until two years ago, little progress had been made in interpreting the vibrational spectra of trigonal bipyramidal X Y5 molecules. However, GAUNT and AINSCOUGH 2 recently measured and interpreted the infrared and RAMAN spectra of NbCl5 and SbF-.
They succeeded in making a complete assignment of the fundamental frequencies of both these molecules.
It is now also possible to interpret the older RAMAN data for other pentahalides possessing this structure by analogy with GAUNT 
Coordinates
The normal coordinate treatment which follows is given in a somewhat cursory fashion, since much of the information can be found elsewhere 3 .
Since there are twelve vibrational degrees of freedom, at least twelve internal coordinates are needed to describe the motion. We choose Adt, Ad2, Ad3, ADa, AD5, dAz12, dzla23, dJa31, dAß51, dAß52, dAß53, dJ/?41, dAßi2 and dAß43 (see Fig. 1 
For the type E" vibration,
These symmetry coordinates are all normalized, mutually orthogonal, identically oriented, and transform according to the character table of the symmetry point group .
Potential Energy
The force constants used are fß (representing the force associated with axial angle bending) ; fßß (interaction between axial bendings on the same side of the equatorial plane) ; fßß (interaction between axial bendings on opposite sides of the plane when they have a bond in common) and fßß (interaction between axial bendings on opposite sides of the plane when they do not have an equatorial bond in common) . The definitions of the other force constants which are used are fairly obvious, and will not be given here. 
Vibrational Assignments and Force Constants
GAUNT and AINSCOUGH 2 observed the infrared and RAMAN spectra of SbF5 and NbCl5 . They also assigned the fundamental frequencies for these two molecules, and their results are given in Table 1 .
In their RAMAN spectra they observed, among others, peaks at 228 and 95 cm -1 for SbF5, and 153 and 106 cm -1 for NbCl5 . They assigned these peaks as follows:
SbFg:
v7(E') = 95 cm" 1 , vs(E") = 228 cm" 1 ;
NbCl3: (£') = 153 cm -1 , (E") = 106 cm" 1 .
The above assignment for SbF5 leads to values of ^44, F66 and F88 which are of the same order of magnitude, as would be expected. However, their assignment for NbCl5 fails to accomplish this, and it appeared to be necessary to assign the NbCl5 peaks in the following way:
There is no particular reason why the earlier assignment should necessarily be correct.
The infrared spectrum of gaseous PF5 has been investigated by PENNSLER and PLANET 0 and by GUTOWSKY and LIEHR g . They found only four fundamentals, the fifth infrared-active fundamental presumably occurring in the low-frequency region. The present assignment, shown in The F-matrices are listed in Table 2 , and the valence-type force constants deduced from these, in Table 3 . The valence-type constants are not listed for PF5 and SbCl5, since so few F-matrices have here been evaluated that a separate listing is hardly warranted.
The magnitude of /#/> for SbF5 is notable. The present authors feel that v2 or v3 may have been incorrectly assigned in this case. Further study is needed in the far infrared region of the spectrum of SbF5 . Sei. 8, 356 [1938] . 9 H. MOUREU, M. MAGAT and P. SUE, Contributions Ä l'Etude de la structure Moleculaire. Victor Henri Comm. Vol., p. 125, Desoer, Liege, 1947 -1948 
